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sample Aild 1 a^M l^TO and si]k>w to giow nt 30 *'C ibr h^-^urs. Spin dawn iher cetl^^ 
a.od sto?ie at -KO '^C i^iril purific^noo, The dctmnined cDMA and ainin^ti Ai:ki stq\Knccs< 
hf the P?HB-C conbTOl aic sho\w in SEQ IS NO: 823 and 826, ret^fksetsvely. 

32S^-?6 of SEQ ID NO. 53S) was fiKpr«ssT?d roft 5.3 folh:.^^, Ili^- F510S fragnwtir 

prira-er of SEQ ID KO: 830 b a s.€iise ptlnies- wid-s an hdd aite for m Vi^Mmg mio 
pPDH. fh^- priRKr of SEQ ID MO' S3 1 js- an iutisense pru^^er vvhti ar* ^^sided Xhi>l .site 
10 fe" ^ Isgalmg ii^ro pPDM Th? R^^ukis^g fragmex^? cloned to pPDN,! ^t ihtt ^-M 
mi4 Xhol S5te;s. Ckwte^s wiCTC ciuif?rm«d by For protein cxprn^isioEu fhs 

cbns; Irarc^rom^ed Into E. ^.^b BL21 (DElji ("!iHlo?j,FIts^--BJL cwmpct-cjit cells. Aft^r 
irxlssction^ so OD^OO of greater shim 2.D achieved aiter 1 k>urs, Cf!>f>Tsia-,'ssk sr^lFse^l 

confijtm-d tiK N-iennsual to bs lhat of i^S § 0S-E3, C>pd^ni^,cd ciilritre coiiditions euc as 
foUows; dihste overnight cultus-£,-dayt!«§e cisiture (LB ^ k.jjidT^5yem f chlyrii^mphmic-erii 
mtu 2^ YF (i^inssq-ivcirs x^nd cbVir^mphcmcc'^) at ^ ratto c^t J:5 tal cu^m^e 3 HkT I^x 
\T. Allow to |;tiqw i^t 3? ""C ujs^iJ OD i>00 cqnd^ O.b. Tske oat ati aliq^^ot as TO 
&sij:?]p^2. Add 1 mK3 MX> aitd allow to grow e\I ^0 ''C for 3 lim^j-s Fstkc out a 11 
20 ^^mpk. !>plo do^=i--n th^ cells arid store at -SO iintil |3ynOc;^?bo, Tbe de^t^-m^iRsd 
t;DNA ixwi mnim acid seqttcsKX-^- for ihsr P5DiS-E3 ccs^vs-Lruci provided in SEQ ID 

i'h-^ iiritagon s-cr^'^JU t^ntUtpk ifptrs ?e^<Jiug hs.i:?i^^s it 'RF>, ll^e 

2S thkd ORF, em^Tdinti iht- pjotem of Sf-'t^ iO NO' hsir llk^i l)eM ^mHi? 'vOtT 

Kl^J jtsH^ r"?75P^{JNF3 mih m n^t^mumi iihld^ pi^^p^ircd tv-i fi^lowr, P775P 
i}]ih^ wiis iiu^pUficU is^mg ihs^ PCR prriicvJ^ of SE^i lO ^'H ,j,u.! du' ^mtb 



*f i.uA'^swoJ i\iut ^-^1 i| [ Hi r x<H^ iPh ^ iVil liOU^ Htt^Oi ' ^^IK T'>^t^ K»Ji > <tKr 

hi^'^ij cMilxxn ^.MnLTOL.t ^H.jt tht >s t> 2-1 Off ^ Hv uttn'^nLxi 
\. .uhI ^ kiJ xijm fi.' a < oxi r t iv, * \rt ^^i nkd 0 ^''<^ 
^'>4 >mi P": e*ptv«5^t\ 

10 

i'x \ lor tu vsu'vl ar's^T P'^O^^ vs^iv prv^^r^jj Pv R ^ 
T K n>nt,Ei/ 'nt, yr| pui1^;>v'^ it V ^H^^ntt^a^l ^ ^Itd pi H \v.^hsr ^■sf^ Pi's f^^, 

20 

Ihe ' \ tar the loJ r^g ot p'^O^f v ^^ prtparck b*. K its^f 
I'-'^v 0 «^rs lit '^F0 \T> mi-i ^41 1>k Pi pjxxlu^i ^'^a d^t^^i^ ^^^'1^ IccfRJ 

re-.*.iii«tiaTj ■ens;>TrK?, gel purifie^l at^d i-io^ived mto a rsHxiilkd |>h:i'2S x'cctor with ^ His tag 
35 is5 t^'iiwit;, ^vhL-k fc^l heen digo^;^cd v^ttb Fx'oTI^I and l/c->"4<J r-e-5?.trkt5on cn/ymes. The 

K otA- BL.2I iDB.\) pL.ys S m4 BiM 0^3) C>donPhi«. cxpjvrvV^ots host c^lls. Tlse 

30 



m 

The cDNA for o/idmi t^^'ssn-i of F7HP Wiiii pj^^pa^trd by PCR usifvg 
Ik primers of .SHQ H) NO: S44 and #45. fhe PCR |yrf>duct war, dl^^^jsiL-J with E!::i-aif 
?c;>tntlioj5 cnz}'me. gel pwitied and clorjed t^Jo a «u>dsfte-J ptrr2^ veuJor wiih si Us?^ Jssg 

£ ,y?li Bi?J (DB3) pL)-*; S Bill (DE'^f CodmiPk^j cxp^ies'jioE^ ho-sj cells. Flic 
tliiieoi^kied aimno acid and cIXNA s.$i{t^!;Dc\^-^. fo? th-tf £■:;>, pr-sr^x^-^'ft rfit:i>5i5bis?imt P7| 5P ars 
p^;^vk'kd m ti> NO; S46 nfsd K47, ^■e^i^K'ctivL'lY 

Ml 

Kj LT^mT-<j?. ioa >^t"P 7 67l^ m 1? c f>lj 

Thc^ fuil-fcijgO^ tXklkv^L- region of F767P (aniiao ^cidf; :^-.V74 ol SEQ ID 
5^H>) vviiS isjnpistkd by Pt.'R y.sisi^t tl>i frini<ft?^ aitii (SEQ ID 

WJ: 935 awi 936> ixjsix^ctsvfciy). [SNA asnplirk'-^^tk'.m ivjks j^'flbmnid Hiding U") j.d I OX 
15 P^u I hI 10 mM dN1"P:s, 2 |ii of the PC?R pfimctt; 10 ^lM conceiUT&tiOit, 

pi wMer, 1.5 ^t! Pfo L>NA fHihtuensLse {^SifaUgfi'Tii:, la loU<i^ CAs and 1 DHA at 
HK^ HiiV^- tV't^titsu^^ion at w-Sif. peirtom^eil iVjr 2 mm, iViUowe^J K 40 of 
^MH: for 20 6$^Xr foj tS ^^v' ond by 'ri^X": tV>r 2 ximu and isijrily b> I cydf of 7TC 
ibr 4 ttiin. Tbe P€K pr<Khit.t iiig«stal with Xhol ;sad cloned into a niodifkd pE-T^S 
20 v-scloj with i5 hi^t:5i.1n5tf tag Lfi ^if<'m^e Oss llvs 5' dsai was dige:>i$d \'vitli Eco72I ;ind 

tvsacfom^ed into F. BL21 pl.y^.S snd M.2 i C'^xfonFfy^ RJ* cells, llie cDNA todia^?, 
C»r tlK" tcoombircxjtt B7h^P rr^itdn pio^Kled ut SFQ 0) Nf>; ^mS, wj(.h tho 

25 length P7(>7P did rxj^ «x|W^st tiigls e««."^4J:g|l kvels tVyr doici-djos^ or piai^Cittjon., 

A trtisicated coding, region of ^767^ irefe??ed to fijj 87JV7P-B; fimsno 
sckis 47^^374 of SEQ ID HO; 590) <^mplHied by PCR usmg the pnnveis l>DM^573 
a.sd (SEQ ID NO; 9^7 ^\ncl 916, mspwtlv^ly) a^Ki tlK PCR MsidUims 

^J^iitrib^d ^hover Ctsr ftsil-feng^h i>767F. The PCK product vvi:1a dsgoslod wkh Xliol as^d 

10 i.knK-^d itito th& siwdifkd pET:J8 vectuj- ?Mi w^js,*. dig^o^tt^i \>Aih EmTH md Xhol The 



^ \AMrU IS 



"iT-r IE" J feLdk tiL ^ikubaiui !>e i^-cxr nwrru^icgs rrl -^'"^ t^v vss^ntjdtt s,ufiu^-e vvas 

Kavv^i^vvJ b> c«! itf.n^^ijtio'i 1 re ccUs ^cts tliep v.^Ksted ^^ i b vphjitc- bUkr&d saline 
<.nd <, r*rtlBg^xi i.ra Iks' a^p^ft^atait ^\a& ^s-.arJed mJ tiic ccJK ^iLi€f trozea, 
tor fitu-e u<v<' t>r vn.mtiJ^i!?^d c>swe-t>\t:d I wt^tin mi ul Iv^ss b affsr u<ss ^^dJ '-i to th^? 

f*^'\T ^nJ \<*r*oud [ i- break opon tbe . i.\*b 0^ ^ cno w^' *hen cv;^ 
*knj ij?h the bKs ch Pjcb^i ttJ i r'^^'^''*-^'^; ^^i' U\*'tf t> pi Ifjc f-t|K ^vt-j: *len <.»ftml\igi,i 

^fe ''V^ kn ^fOV-jrt rt-3"!^^« *i ihdi tn |s:dtl tV j^^Lct Wj^t"^ 

washed ^^-id ceijsirttligcd again. This procedufe -vvu^ re|;>eat<^1 twice CfW«:, lie %Kmbt;4 



i1^l1!4JJ2 



I S3 

5j?ckjojon Ixxty |>e]^cE was AokbiH^sd widi citbet S M wea of 6 M g^midiDe HQ 
eon^amkig 10 n^M Tns pH 8.0 plus mM imid-duiole. The s«lubsfefiil proteia vvs^lS 
atkldc^ in 5 ml of mckel-che^lste resiia (Qiage?^) irscybated for 45 mm s> { h'^ju? at 

5 tj^LxEHir^; vi,^ej-e $K>tsfei! timugb <fcpy^i&ble cokwrm and lite flow feiiigh wfis cijOecred. 
The cfjHiJUSi was tlseR y^^*vhed ■vviLh K^-ZO colidtM volsjjrse^'SE of tbe ^iolybiH-miors buffer. 
The &5itiiit^ji ?h-sn ukued feia tlje coimwt usUig «r«i, 10 faM Tns pH 8-0 ^m! 
3^>ij mM irai{la2;olo aM c<ilhcttd m j iuJ ffaciiofjss- A SDS-PAGH gd w*is run so 

As fm^^ punlk-at^fHi step, a suoBg aiiios cxcliat^ge j-ss.in -s-uch s-'i 
HiPrepQ ^ Bsornd) W£t.s ^i^^itili^attxl wiaji ^bc appropriate buffer snd d:je pooled iVacrians 
from above vwt-e ktadfed onto tl>e coks^uti Hack Sfitsge-R w<ts dufel off She eahmm with 
^5 inc*LX3i g i-A;:t g-jad em i tictsoi^^ \^jLjfe i.«.4'a.t<jd tht colwm \\\^ lun md aiKi#cr 
SDS-PAOC gel nm to iktemim^s ^vhich fm-tions {mm the v^oliJiiitn 5a pooL The 
i5 pcM4e<! fsacuos^* vvcre ilsslystd aga[ns« HI Tt^s^ pHt 8^,0. rh« prot^ks were ^hen 
viukd aficr flfeation dirough a 0.22 smcmi^ fdter aad the asrtsg^si^ were tK>?en until 
R«d«d for iKTOnaizaiien. 

Fdiir lictxfrsjd mfi^r-c^p-^miis of each |iro-^t;^le TO^gefs was coiisfein^d i.vitJi 
ICM) ivd€?o§raias of TViur&mvliispeptkk I'MDPS, Kviri>' fbur s^.^esjfes rabbsl^ wej^K boosted 

((FAj. Severn days foJlo%^ij'ig cs^cb hQQst the Bmm^l was bted. Sem \^as gi£:nerated by 
itKofcssing ^h*; bkKXi M 4'-'C for i 2-4 hoifrs followed by c^urifagatioii^. 

Mift<;?;y-?i>v wteil pkist;i>. vvere cOfMssJ with iifsn^eji by iiKybatmg wiJij SO 
ntitTi^bie^T itvp'c;Ul> 1 m^s,ro^^r^yt^) o1 tev^nsiHiDsir^f p^olvis^ 4 fsjr ?0 h£>uj>i. 250 
35 nwtTolit«'^3 of BS,4 Hockisig b^.u¥t(r wo:; added lo the welh^ snd uxyi^^ited at t\x>m 

sesii diluted m I^BS. Fifly tnfcn^Htcri of dilyled ws^s Kji.yi^«l ?o m-'h wnil M5d 
iii(Lut>;tted oiJ mom tempct.iti^iT G^r mm ^^rc wi-isticij fs?. fk;:M;ribcd ahov<; 

befoft! 50 m^c-rohters of g;o.« fuiU-rabKt hor * rAds^fi jjer{.)xiiJti5^; {F1P,P) ul *s 1:50<KX} 
."sO clilutjofi w^is ?Kkk>i:f ijR^^ kit ubi^tcd at jrdvim ?eju^H:r^m^;: for '50 msn, l^lstes v-p^'inie ^iptfi. 



wo 



IJ4 

WMheti M ilese^iited above a?isi 100 mlo-CiIit«i^ of fMB inicECfwdl perosislas^ itsMte1:€ 
added c^^ch '.vifll FoJknvjiu^ ik 15 fxan iricub;~Jt^->a m ihti Jrid; rfk>m 

:md Tcai Mirjif\iiutfK tun AM |iiil>vkttul .mtjhJdif-s .-vhi^v-^od bi;inaitWHs.t^vti^ 

-\ tsiiifisic t Kw^-cJtsffiid .ijitsl-^idy dsreci^'d 3^\asi-;^t tbe carlxAy-iCTTOU'5U5 rA 

10 U J i v*Ei?; geo$n.^t^nl and elom^J into ^^ETiSb ^v^^to^ liod oKprt.ssL^d Ijj 

c(fh iKS tkjfsreJaxut; ttJ^snn pF05*^?t^ witl^ ii hr^tktsrn^ ti^g, llic i"x F?ifl8 Jk-^-iusi pjotesa 
vw&i fUfiEoJ by ruului ^-h-nMnatOL^j-.if^l-iy, dtL^s^j^te-d whh ib^ambbj in ^t^sjiovc tlK* 

15 Mjit' sitsmuusy'.evl inaiLsJicni FS^SiS pj-.^tesn, Kes'm^j bleeds £ro^?\ 

sisic<: d"ii5^ J5^l^^.M^taalh' ^i-st^fi^jntn^ aiR^P^^HS p>b[;kiniti iicri* *m tesff^'d W PSOKS- 
s|.i<^vifK5 KKJOimSy PIJSA a^v>s> wilh puHftcti P5(HS and !r»r$ois j'sjotdtt^ 

20 wmponej-jt i~H,vn." K^crstkcd ^sTvJ spkeu ceils wert: to gK:rv£^ra.K- ajU5-{*'^i>1 S- iUuiJwly 
^^liNjikjaR hvhrKkfisna^ u< ^n-^ -hI ^nd tt(.h5im^^'i nv,hisdt>ti ^■^^^tnMmV'^ was tested 
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Is-orvi^ ja^^fvss g of mimne ai jij-F>%S moaoctonal ^ ^dbodies 
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S The jip^-xiflcify of llfE:vG4^D3 fu? F5(-US ws& e--<^jrn"m:d by FACS 

..iiA^iv^K SjK;dfK<in*^^ c^-lls wrre fi^c*.! (^''<s fosnuUc'vvdc, 10 lE'^ii^ukSj, fx-^itc.^bih/i'^l 
1 0,1% saposiitv ID tviu;ytcs} and s^sirieiJ witb 1 0E3-G4'D3 at 0.5-1 ^ighnl, tbikswed by 

O^h^'^ft^ngen, Sx$D Oic^o, CA). U^Os tJ^ea aiia3ysie\1 for Fifi" lly'!)rc!?ce5KS' ^ssmg 
1§ ail Excjfibur t1iior(j<vCCTit« jK'lIviaJcd <l^^J] a^irter. lor FACS anal>si:^ of ^ansduc-sj-ci cslfs, 
B-ICL wei^ xetexvvtrAlly mmaduc^d w^tb FS^IS. f 0? amdysis of infected cells. B-LCL 
'-vcnr ksfecKd with a va*:i.'5nj!s vectcu a-.at «>sprt\^j^is l\S01S, TV? deiii^jDitote specificirv- 

\,CL \\:i:\(yr\> s^-i^n^ uliyztcl U)l:,.">4.t4^D3 was itKJWt^ to bis-jd wt^h F501S-ima5.d^3<;;«d B- 
15 111. iiho with F.'^Ol B-I.CU b^.if j;u« wUh ludniF imififiH;ted c^^lb 

Trj dctcnn.i.'je wheihiiir 5h-t: cpiu^p^; r?rct>p5i<:o-.l by 1 0F.:j-<!j44):j wsa foiin<.i 

f50[S Dr |?1..A-(!(K i^s 0 «>rssitti ajuige^^ mid either si^d ixnn^ttbilr^cd a<; described 



P''01S hfr/^-lM-l^"^ w.ts lo^iRk^ reqiHTv- iKmi«^N;i?.an^n -^j^^_i^Kti5^j> that a^; 

saRT'TiicQl \.\sth *l"ie red tirae Fi. R ami ikmun^^fute ih*£i ?}\; 5mtibiiJ> srtec-itlcalh 

kLhi mi')iiir5i>reoiCthe baiKi 'n 1 reap, TC ansJ FH^ S^rcWNfec^oJ l-Tfck e^-ih^ b«} m^t h 

c^f^!^s\€i in i neap, tit> j. looser btt JoiectJible l-e% ■'3 in PC i arJ nor at a^l o I>U-t45 

CKf fei»5>eJ IfFk29'^ ceHs yjsiay esLfer tlie c\ft>;\s\>si VRl^'tH ar pCLF4. 

Urksu^h tht' pj^ictod iTv^lectsl^^r ^'^vsghr of TSCflS js t<^ 5 kJ's.^ K?th iTx"ia„4fCtCvl and 

p^m4.4 s<(t ?^tnu\il tis'viie set^^ioJi*? (pm^ti^te, (iiirc-rtat, h?ic:J3sJ, ctr\ jx. i^^i^km, ►liiDd^.mun, gtill 
bbJdcf, stt^jfii, ksdiJiC'v, >^vji-y, |\.uios"Otis, jsjaW ■i.Ls^id. ^ko!i?tJ iauA.k\ ispk'-csj niid 



11? 

rwu'-x. to-Uw,cd b'^ n^.i:ba?loo wuh DAB chfomoge-n wiis, uised ix> vsf.5:SiiUn'; P^fMS 
ifurs .M-'e-.K^3vjt\ P^Ol vv*'; foua-tl V> highly i^x^s^is^fcd an both iwmi&] prostalii and 
ftrt>^^f.jf^- ^umnf tts-.-i^e byJ xv^a.s r^^tt kkff\-;cJ m imy oi £h« other tLv-^ucs ?CNj€d 

5 apivix^^sch m^s piirstsed. A seties of T.? ■■ivt?rkjp-ptng 20-2 1 sner^ 'mikm .icifj overk*p; 
SEQ ID KO: 4S?>^50]> u-its ,w5i!ikc:..fi2M that ;s|>i^i;sneil tf-ic irngj^^etsJ jsf P.SOIS tiSixl to 
tf-:t5it;rate M>E.>-(.M4.sl bjttons % ^v>.i] fiucn.i?£i«s- plnJ<;j> ■■fVeji' coi^id-d with ehher ih^ 

i4 j"? ''f'. WeUs. '^'v^M^ then tiopE^afe^i mii bk-^^-ki^d with pho-jpkite b^sfYb^iid sjaiaiie 

PBS cc^i^J:s!ii6iig D.^^;? I\ve<;jr 20 i^BST). fi.ifif}«f am^kxly iOE1-04-03 vvas odded at 
2 fold dilutions UOOl' ng - 16 na) m PEST imd inculcated Usr 30 rtiliusk-s ynmn 
l^-miK^tixUni^ Vi-ii^*! Io'Ik^v'^ciJ bv x^s^jbug funs?^ ^vith PB^3 i^sid 5."i.sbicques-jt^f 

^«ciib!itirig with HKp-iX>t\it6g;:fk>^1 <k>nkcy »oU-mrjy?c ij^'G 01 ^-L^Alfmipwc Ffab\S 

Plrtt-c-^ lACrc tlKR Wii^h-cd ;js3d i5:ict5t'*dLr<;d lor ^5 smnutea in fctrajnelhyl hcfii^'sdwi^e. 
Rfticiiiiii^ s^stpiK-^i 1 y the cnldi tj^Mi «>f IN sdmric ^sckl and pistss re-ad 450 
nfk it^it^^ du f'-f !SA pUtc s-tvKler *J-Kvwr> fsv^ pe* f^s-trv 'vtsJ^ i^jtlj the 
peptide of SEQ B.l '*-^0: 4% (cmrcs^v^id^si^ to amim iK^kh 43«M5J>nf F501S) .^sd wub 

t^;i.gni?.tfd by is Inob^txl ro Mnino acMs 439-i59 of SEQ [D NO; 113. 

t s'-t.i-j- ii'A^o ■'i^^a.v £12 2A the 11 afKiir JOJii^dJ o-i^^dii Ki.^ wA^ d-^ it\ pijiitwS Jcrs^t-'^J ^n^'rt 

\«xfti'<n d'f'> n 1"^ m ^3-^m:i.tej wi^nt- -.CTn-ym d s'^d}.\i^itTi^ y'mKdJc^^ s<.imptt ¥Vi?j>: 
|-*rtKx., vd w ih HCI R sr'g ]0 L\'\i\< K tV^ t> 0 Mid hot iTvg Id a ^.n 
*^t«.nOxr t^d ■v*.iti^ >0f ^ ij4-n-^ and l^'Hitc? sit.s-rumo«?iK ft >a v li-ilurd 
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"j h»rrR03i',' rt'^ra-^s^vf^ pswtUc u^-it.- pt-idsvo, JLn^nct {vittov 
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Tbi? PNA Si;£^utriices eec^^'Ju's^ tlic co^Bplctnet^^ty tiejerrmmsg region;* 
(CDRs) for rt^ n^bbit moriocJ-onal anybodies 2bD4 md JAI ^v^ei-e ^itt-smjme^i at>d ai-e 
piovldsd m SEQ ID NiO: S02 («.i.<d 503, resjsisotivdy.. 



IIP 

hi. fiTjcr bett'.-r -.ief-l^io Itt? t't.stojv bstx.lxn^i» <>t eufh ^f? th<i< 

2H r.f ll> K<5 114 rhf5.t jvft des mntf to itup the jnls-rH"5"^S 

i^vA^ om^Utve<1 i3<=. iho 3Jt>.ru.iiti>f/u*i Ustiii i p^^t-i^^vie vuiK]! Nm.'-ly -sx 

vocKtv p^ul K the viJditiin t*f 1>, jjic m>l as^d wok t\^y .^i? trnk j ^Ltii; 
to Ix^Hj'k i'^'?-g ID KO ".a-^L ^^b^ch usETc pi^rds R. s-mana ^^^i.^s f-^l-^'-M oi 

k1 vJR^iboJii fu* tnhj I'^'Hii^^ w.i.ihiLd twice oc^k •^.^LFl; w^'*b £\n I <t.NibK--T 



IPO 

i \ ' but I t HI ^ X 1o tiid m Kkl\ a ti c i."r^nope i } P'^l 

ij ^^J^l to u!:t*4^^^ *^ ^^tlJ^^'l t rv-^-t^ ^ ? 3 

r>»miiH"xb stt-t'ic I's ^.a. LiTit^sjN 'i^i*o Ttcd ii.it. N > bed v ^.>r j 

i^en'^i, ted pur ot^ pfu"->''j.i s;hn4, 4elH< J ti ^f5^,^ u io ts^a^'i TI^T 

bbv ■'d aRO - n ^t, Oi m'l-'^bb ^ <sr'*S*^h tnrc^s 4 H n t,' b^Uo i ih \TK 

pr'i^ V it^T V? \\st^ >ovt,r .^seU ot e\f^t;-^ K£ i oh^^j^eo *3 cem C'.-^ "^n «]^mi 

nUHi<o\ S(^?-F\tl\ Njv crwJi^n riTk-- nk I it ti.M^'^f^^'-*^ i-M'^'^'^ ^''^ 

IS kt ^"h I "^O"^ PiutLU ^ ^nr-^t ^a^J ttjji oct b^i* ic\ Wt't^ it^u!vvu> 

V Ji «( It t ,'3 j,o? kW>i -It ?vviEc,^;,t^M, }\l inp «^ >P ID 

FSII3S mooocloBM mtllKjdks di^la^'ed siiaiisr sp®eii«ity W'est©tti bl&t 
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Rabbit fsionoclonal 



^tuiyx-lot^aJ iH llbo<{5^^'^ ^mU xi-vt^^ fomji to- NjcciOuilly bind to ^hs f^sphde-s of 
SLQ m NO. 5u^J (omt>iN|»ndiftg fa .ifpisii^ .^ufe t4S-l59 f.f SEQ ID 1^0: 3 Tl) t^nd SBQ 
LI) NO; 510 fVonespoRdmi^ K> atnsjio acsds 11^25 of SBQ fD MD; t^.sptjt.fh.e^y. 
'Hh- polvisicnT^a .mtjbody Ii md to buid fce die peptidt:;, ^l^Q ll> NO 51 ]~ 

15 >1 4, W55ii j^^lyclcn^sa aiitt^iHly 942^^ binding to she peptkl&s of SEQ [D NO: 515-517. 

E"!S£rosnb5n5.«^T antii'^ejiVv C ?,) ly^atcs liiiK29'^ celts R?id Ltk-/- c«Hs ekhe? uaira^j'^sfe-cwd or 

2Ci fh^n ?hf;<^e teU cnlt^js-tis. Pmtci^j was tran^fcrrctil ?.o nUmkeO*4losc aod (its??? Wej^ttrR 
bbited asifi^g tlje LmU"P70.H* polys. kif^i^l sfiSilxxly ^?P>94 ;u at> ^s^s^^tbotly cons^j'itiraii'i.m f-f 
1 it£:''inL Prtvtein svss ^let-ected usiKg ha??;e jidKli pefox.sdt5?ie (KRPl conitigattid to tits 
a>'5liTsbbit ^Qtslxxly, A iS kl>a uiQmvsnQj'eacdve k^sd coyld Iims observed wiih 

25 M-^ce 5^ s.s <;pstopt; 3d,gged iyj^<ik-s irnJ sttpem^t.KJt'i. fx^m Kt\k ti^irisfrcted xv^tb kill 
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is'pycifK-Hy. iy^i^^cs irot^j celt^ stably iri^iiUecifid wh.h s ci>mo] p\SisxB%4 ^vtsrs: 

idjJD twisted ■ari4 Wist\i ncj^atsve for eiprcjis^on. (MsSr <^T^ti-!7fsJP 

^4s(.>vw.d N^idlaj r5;S!^iT^. 

iKSled (k«?!iBt mmor. Img, mw^ mmml kidney}. 

FiilM^ngih FSmS ^SFQ ID NO^ 101) ws5 cxptf^jsed Mi-d psiritlsd fern 
1.0 bsct^tnc^. egi:eni:i&.Uy as ikscfibetl above fo? PriOlS fus^f erRp-Ioyed to r^ia<? rabbit 
Bsoj-KxicMiaJ aritstxjdics ■(ihing Scbc^cf^ r..yn^p>HK:y1;fi Ajj^ibjdy M^ettK);^ (SLAM) 

mcsic<.k>ft^ aj-itibod^ Oil4 wss sb.nvn by 'iVcfitm Hi-t to bif^^^ to bcttb cxp?ejJ>:jii 
nrcoTObis^ant P504S sml to f^auve in tuiE^ar ceils.. 

IS feii5ium>yst<K:h?sm5c-F(l x^tudie^ u-nt^g nH4 lo asa-es^ P504S eKprcssksn in 

va.riou$ prc^StaL^e- ti-^§iit^s were performed as dcsv-r^bcd abi>v«. A tmai of 104 0^5*;.% 
mvksdirig 6S Cs^sses radicssl pro^4'^^ii:css,-sTniis-s "^^irh prfj&Ute carviej- i?CK ^'S cases of 
pf\.Ktste bksp-sSe.s ami M cases of beji'grt prostate ^jp^jrpk^^sa (BPHi w-crs stasned wsth 
the aiit3-F504S moxKX^lorjd im^ihmfy l?H4 FS04vS sIi^av^ ■iifoagJy c>1opk^S!3ik 

25) gmt^ular stasrr Irt 64.'6S of PCs in prost ;«e.ctcfnies asd 2i?.'26 { ^ {f^^^-i, ) oi PCs 

in pTOstalic biopsks. PSWS svvis .vrairrd .la>ngh' atK^ diilw.ly in c-iircinom^^ {4-^ in 
91 ;2% orc£i;^es of PC; 3-^ ia 5,5%: 2^ m 22% aivi 1+ m m^i high p^de pix-j^s-tsilc 
iBda^pilhefbl ^eo^lask (<R jis c^o^^m- Tl^ exp^-csuann of P504S did j,K>t v£ir>' %^nth 
Crk-aj^im score. Only i T^'^)! (ISJ%) of t^ms of HP«PH armmd PC and 2/13 (15.4%;;) of 

IS BHi cases -vv^^rc fi:.st;iyi> (1 ^, no 2^ te^ 4-^ ia f^l imsJ ^ve-f-ikly poskivc forPSCS4^l m 
Ijsl?^ gliitHfe t-.xprii-^dSfMj of was m^i iound m svaiiH iitrophK g]|i&d-j, fixstatraphk. 
bytMiipk^sk, basisi tx*!^ hyperploisij) ^ukI tn^Dsitios-iai celt metspkski in t\lk^.x hmpi^ks or 
pu putectoms'i::^ l^'5iMS ^Afiv thtij! ^uund to be o^cr-t^^prey^c-l (.He^s.s.,>fj ^^ux^s of 
prosmte caiKXT io 100% of i^etniitlvity) kit^ii lexhibittid o^H^ foaJ |>i'jAit.svkie.s in 



193 



.sotaj^Li^ P'^OlS cvi^rtf^s^J xHi tht ^otJ-Jke of l.-cI'u ^ogcth^ii with -iiisJit^a la rkjcjmsnt? 

tise tntr.?i.'>5L*l;?d.M epi.*ii^sc dtacnJ^ed m i.\J3Jt^plc I ? litJtihnol ^Cvj!L*oiit.v tepfct^^'JiLs the 
,i)vnUim itdlM^i'ii ^^jiif'ftt?? rvTrt'-5r?tt^ ihe fml^cJt-d ir^^rj^-el^ji.^r JL.mjssiN 

; M.^l BiK^ 4S'-t-5ri6, IWgt 
?5 Fia^>t^J <5n Fig, % ihc P^UI8 df-mjin Btaikxl h\ tlk? tiaj-i-siDcsntTiist- 

^insj-^iiv^ CiHrespoj-ysJijii. .iisuno .^tid^ 2?4 xUsd iii U.^ la pmljcttd to b^i' 
?'\tfac-';yjUr Ovo f>tp?id^ vl M.^^ 30 M> s o-^x^'^rs-^ndi U. tyntnc .'^cids HH>-3?f> 

(►v^vtch kkcftiCi\[ 10 die prpUkk of J^l^y IfJ ^^H ^vHl:^ vh'i i?\L.tp{K(« of the 
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0^.^^;iy vus<^ ^sddof t!-^ Ik r tojmiijiu^ iif the ^^pMili- f-* Lscli^^r w?i|Ui^^tn>s5 \k> Ike 

^^:^Hovv"!ug cJ^JCi^a'^i; juKture; nitk^xisirvdc iicKlctkuK\-3u-*l:^hkx5nisi>f:\v!^^cr;pliejK->3 
(40:1,2.2:.'?}, Aftfr ckMvi^sg f(>r t\\Q howH. \\k ]Kpn(k v-H\s predpitfited m wld ^fer. 

0 0.>'^ ;> TF' A) j.n wi-jter (coRtakdrsg i-Kf.5.>% I FA) u:>t'd to i^t^ue Uu- pt-ptkU-. IIk: ptn-h> 
>'9'S%, The pytitlcd peptld^j: was used 5o gcnen,rLC rabbis: polyck'vnal ssitisera as de.scnl>£il 

ataiived with, ibe po^yeloftal aii!n-P5f.MS pspikte i'jsrym at HI j,5g;-TTi^, washed, 
iBCL5batc*,t a sccond:*r>' l-nCNcan|ug;«ed goat LHV-i^rabbrt ig .^itsbodv ilCNK wa^heil 

IS sorter. For FACS atsalys^s of inifiSsdiict-d c^ilh, B-LCL \v«re R-^ovln^Jly t^^siKdmxJil t^itli 
F501S. To dcnj^s-nsmnc six'alicity thc&c assuy*, B-LCL fcrn-sduc-ed with ajimcfev ant 
araiget! (F7Q3P) or BTOtfc*i«;diK;«:<l wtro &iaiBfd Ib pjiralkL FACS trndysh of 
prostate tutnor --eli Hnes, Lrtc^^p, PC-3 iuisd OIJ-J45 v^i^ers; i>itb>,*l FrosUsk; ^^^mf-sr c^^O 
Une^s vver« dissociated horn tissue coimre pbiies usirsg ceO dii^sxiatiwi ET>fidium and 

20 sUdnaJ as above. All sainples we^sr t^v^tcd with pjx>|;>ildiurti iodide {PI) pHof to FACS 
tit^Jih'^r, tmd J.iti\ w^^c- oH.i5n«<i froTO Pf-exckidLn;? (le ?'itjict vU'^d iKjn-rcni:c^biyzcJ} 
Dslts. The rabbit |x>lyc]o'iaj serum g;jmrat<^l ss^giisn^t tl^e peptide of SEQ ID NO: 519 
'sA'sJS ?^fetn%i^ to speciiicjE^Iy reoogmze the surface of cells trajiSdiKJod to exprec^s P50^§. 
der?i0jistraiiiAg lhat the ephopc recogni^^ed by tha polyelonai semm is extece^lkil^. 

25 To (Je^sjrmmiJ b^ocher^skx^-ISy if P50|3 is expr«e^=:ed die cell stirfoce, 

pen|>}ierdl mtnnbriiues fr^jm L^rteap e-ell;^ ws-.-'fi^ t.sH>lyti-il and <;ii!ij5.x:ted to Wc'jiero blot 
.xmi}'\n. Sp!.'t;ifiv.\5il>\ Lnca]^ ^'-ji^^ l^'std dn^is-Ki^ tK^mogt^Rixsrr m 5 ju^ of 

c^mipltite fir^)^SEy^!e 3v^hj1>sk>r tsab-lrt ilJiKfetnget Miisnh'^jssB)) L^^i.^e ^^3mpL^s >\t.rt tri^i 
3-0 ai HKK) g fs.?f S mm at 4 "C. The j;y|>err5Jitsif^t Wi^s ^hcn spun m S^KKjg lor nm.i ai 4 'T. 
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Supcmstmn tiv>m The aOCK^g ^^^m ar^d subjected a ICRJ.tiuO^ t<>r 

rmn at 4 ''C ?-ei;^>ver periph£.Tal membratve, S^.mp]v:s %vc?^ then separateil by SDS- 
PAGE a^sd We<:rem blotted ^vi^ il-k' mowsK rjvoQoclo^^^il aEsJiknlv IOHj-CM-DB 

S pyriilerf a* wdl as HEK2'>5 ceils tratisfected with arid ove3--«KpTc<5Rng PSO^S 

vv^en; incluifcd 5^-: positive axo^rob Ibr J^SOIS dekxtsots. LCI cell Jysate was hieliided gy; 
J. negMtve i;fj3-iiroh F50IS couki -ickxted m Lac^p torj^l cell lysi-^re, BOOCfg 
i^jtciu' ^ts j,fH>?*io> imasstti <in£' jJ.-s^ m 'fv lO^'>xKJii^ ^'^ia?w Rct^fuuv. ')>3,Ltiu?i 
TTicsc re-svdt? Itsdicate tliat FSfilK js exprej^'ried at, and lor<5liix::s ta. ths pen|>her:^l 

To dcmo»5tra-te that fl-se fisbtnC {x>^y6:k:5*>^J ^nii^ensm gm&rsjed tH> tte 

coorsfXfE-dutg fsariv*^ peptide of SBQ IP KO; 5 IS, ELISA sMuilysce iseftofojed, 

IS pfrptsd*; or SEQ H) riO: S 19, thts loi^g&r ijepdde of SEQ ID MO: 520 that ^p^-^f; iti« «m5R; 
predict^ exti-ai-ellular iloinatH, pi;pt?d« <jf SEQ ID KO: 521 which ft-presiCJHS ihe 

(vX>r?e<^p«imTing io smm« adds >55"526 of SEQ ID NU; Hi) thaf d{>e,\ noT iricJus'fe the 
in^BUjji?irtg pt'piidc s^qij£;n<x» at 1 j^gAiil foi 2 feours. at 3? ""Xl ^^ve^c ^spiratel, 

20 blcscked wsU^ |>hft«pl)ate butTesxx^ sal^^s i;aotai{iing 5 'li BSA for 2 bsurs ut ffMjm 
^crnpcmtyirc ^id siibs-cquejitiy \s-af.ht;d is3 PES ti>tt(stmi?5g 0.1% Twx^ 'JO ^PBSTX 
Purified fintT-F:;OiS polyclonal mbbst ^ctTi»s w^is jsddisd ut 3. fold clilirtioRT {IQCK) ng - 
125 s^g) m PBST a^^d mcwbated for .^0 inifs roam fetapeniau"*, Ojir* xvao- Ibikjwe4 by 
vv^t&hmg 6 usii<;5 vvi?J> POST nml UKub&img with HRi^<:onjug;^5ed g<,?at ^iui-nU^bit Ij^t]* 

25 (\-HL) AiTiEupiire F(sib' } fe^^Ksnt a? 1:.KK)00 fo^ iO mm. Platens were th&t^ w^jshs-d ar^tJ 
^not^lxitcd ktx I nnn tt'tratUtrtlivJ K^n^M^sut l<t\ii;dt>n<j vverc stt.vpp«s.i t>y the tJi-cMitiosi 
<.if IN UHtlfurti.;: iK-^d ami pUite.^ vvt'i-e i-Siid iii 450 ts^iisg ^a-j Ei.JSA pkite r^ad*;;?-, As 
sho^vn m rig, n. the anti-PSlHS ^Mlyclo^iii? mbbit ?i-emm sj-secif^s-xs^Uy ?t'4Njgj5iv:.ejd tlw 
t^Kptsik nl" SEQ ID KO: 5{y us^d th?^ iKiniunkatioii sii \.v«-l^ tii. tlie loitf^^i peptide; of 



m 

Its hailjor -stubcN, tabkix ^s^*^' m^M^^^PVc^^ ptp{f(^K> Ij^hh 

10 aijov'c ^ol ift&accUuN stvMraog v.^r'* fi^^^x^ md |V■■m■1^"aNhTid .k'sc«!icJ 
3^o\v Rabbst p> hxvtx^!-! mjm ^gss'i-t lb*- ff'^i ^t; 4>J SI Q ^lO 54^ 

■£\jv-fj,rs)em j;:i*^c* or ^>(.r*m>abnKed cell" wao '^ogsiiJit.'-J the j>r^^xJoodi ?*cr4 

^.^-32^. :iT074, l4Vfft^*^nd 75 js?j,pecis%vA at P>Ol^ . 3it be 

Ir nsrttvi ^nxkci!. r:ri\N.« mowclm-^ (SnUHe-Jje. rtLt^ev.J <igiUR^t 
viTTk^w tKTHtg tG ^.s^ to P'^OIS, whj^h are prttdscttJ t ^ l-^e in ex^tOLtUyJ^ doiraifs 
4, J *n?Ctt Ht-rss ^rnmum>ed v^uh Fi•^iS.a^k^J;lovuu£■, s^-^1o\\^^<i l>^< =:isbGeqi!*nt booNts with 
m h JoiiT *£Lc;tibwia«it prnt^tn^ ri^&fred to as r50=^K, t^at Cimt-^-iN aroinu ^tUh ^'^^ to 
25 32 ^ of .>i^d ^.k*h ivrtxk C^^i?^^^^ ^ (^^CQ T!^ \0 ^o^spkd ^^^^^ Kl H 

(^]k^rt2.i,kip|^.A .-^ui '^*H^^ i^lgiui I ,fcdp^\' ^, v^tu' j/rri\^n toi i^iit5>itxl> ptoduot] -a Ibii' ^^O"^ 
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tbl-r>u«d by ^tmibody eluti-rm u^kig 0>2iv! ,ely;si>e, pH 2 J. f'u^lOed aotifeody wa*: 
tKts^r&Hxod by the additkvrs of Tris, pH iind buffer exch^^ged mm PBS. 

For ELISA arj.aly^^f'i, 96 well plsrss were coasted wHth P501S) peptide 29*>- 
322 (j^fe^^ tEf a FS(>l-bttg>, m^ im^^vm P775 pcptkte. PSOiS-N, PSOtTiO. P501 
S fong^KUf, PSOIS peft?de 3t>6-3J9 (mfem^d w P50i-shcinVKIJ!. or (he irrckvmt 
pepad& ail at a co?3ce«tt^j.kx*3 &f 2 iig.''ml ami <^jknv^d inc-ybat^? f^■:^^ bO 

mimxtets at 37 j^flsf coatusg^ j^Jate^i ^^f-e^^ SK with PBS + 0 j*?*- Tvveen ami 

then bkK;ked wi-di PBS^ OoS"*-* BSA, 0.4^^ Twce3i20 for 2 th-^ds-g at room ienif>erature. 
FoUov-viBg Ite addkkw of swperaataBts or piaified mAb. dis |>lates vv^;:?^ isict^bat&d for 

10 60 msmHt;^ at room it:mp«ntturc. Plats^s wash«>d as fibove ;and donkey at^ti-taouse 
IgURP-linked jiL^t-O^^di^-' antibotjy w-a.'c adfktl an^.! IfKiubaied fix" 30 ms^nrtes room 
isjtiperaMnr, toUcwcd by a iluai washing ast alx>ve. TMB pcTaKkdast; '.ybstrste it%7is 
fidd-ed ai>d tn^ubstcd 15 mmi^ics at ^^>ot^u SicsVsperatui^e tsj. the dale. Tl^i; re;actiots wus 
«Jop;>ed by ?l>e s^lditiojs ^jf IN Bj^SO* siid ths OD wis ra^ 450 fiKf . ttwee liybrid 

15 ctiSfss-^ see-J^ted n:Ab Itmt tekV^-g^M^'ed pKrpiuk 2%-322 v^?id the ax;om^maxit pmmm 
FSOiN. 

For F.ACS ariLdys.is, IIEJC29r^ c«l.ls v;ssrc irai'ssienily tt&s^slectect witii a 
r^OlS \'Rh}\2 prSiiJiJOn Ci4T5,sSn>cfe u^in^' H^gcnc tK^sgt-nt AU^t / dtv^ of cidtiffc, 
kMs %vt;s^- han-'fcsted and washed, uHen Incubate^J witli pariJied mAb for 30 
20 ice. After j^ev^sra^ washes in PBS, 0.5^'«s BSA, IKIUH a^sd^, goat and-t?H>iwe Ig-FIT€ 
was add^Hl to the cells smd UKitbatcd far 50 mimites oit ic^s. CsHs. u-^;?^: \v^d>ed si^d 
r^sus^pemled in xv^^sh bufl^^r srscl^^di^g 1% p^cpkJkmi lodftlc am! sijbje.-c?cd to FACS 

O^rtJcBnilp,' 4 Ridnuion Hybttd pime? (ke.'^e.^.i^^h fx4?rietic£ii I he V< R pnmt-f,, ot NU^^ 
IT) NO.- «Rd 5^^9 wi^rK^ cmployxxl PCi^ with [>N.A fmm the byMd p^wl 
fiCLWt^JRg to the Ta;^£5a.tacmK;r*s dir«.?ct5oaS Afto 3S ^^yck's of am'^lifk^rt.ion, fk; 
rfiiJctJOJ^ pjoducfs wcr« scpcs^ted a LI^-a agi^jo-Sf i'sjKl the tt^uU-s wcr* ajt5iiy^K;1 
30 fkD5j§h the WhiJchtr^Hf Irts^isule/MIT Cf^Rter fur CltJtK'^jnc Re?;crj4fch vvtjb servsiT 
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iiM^-f!}.*^ 5^ svl^ a ^ -5 r '' ' S. v'i.i^ '^ut ^ u^d t.^ 'ij. tir fUiti ^^utiVw 01; i- 



wish U""! fli^fh J rime Aiif;f"*L^^] pimi^^d D'N.-\ liit^tkn^tj (Borbnng'^r 

MviTi^imm} ^ itT^wc-/{>oi55H KiWl vva*- eiiovoil sisvu^ Msojoi^fm S*^h>ll^^ Ci^hnt^ys* 

ivrul oiixiKai to X-mv fikin. 

^p'-x^fv »MliK,<'n ^^lP tuxl a TnjT.x<itn^ fo* > i tits I ly-i^'i^i pios!.Ut tuna^je-j Pn\ tht, 
1 ^ ^Tiirk.i lJ turn \ I's.n ,i , ^ .-.inmo sKul J^^kium a^o ^av* rh;? uctr „ara^5 mI?' i 

united li-ilfH nniij the kttoir-.itssw <inti^^ ii< a.id t?j Lsiujisg tfiNA t^^r .Kkist^^r^iil 

MW^figili dS^NA for FSA Isj RMCR Srcim a psol of 

sii5d clciTiCrd irj vector p<!'R-Blum IM'OPO. The tiisaUitig ^:DKo'\ vva-^ <;iii|iJt>yed sLS. a 
^ctitspl&k Jo ni^ie r^vii ditTm'S'i? iTiagraents of i'SA by PCR \vMi t\vQ seta of prbtitrs 
(Sng m NO: 609 m0i em and SHQ ID NO. 6i 1 sad 612). The PCR prodycss having 
thie. cxpi'cs<sd sr^'ft u,v«d as t*;mpi^st«s ki o^akc txuBC^ated fomis of PSA by PGR witJi 

25 ^ke pdmers of SBO TD KO: 6] I mil (y\ J, which gertersuerd PSA {ddUs in ^i.!.ntTio 

siuilsV Th^ cL>NA iot tht mnJurc fomi of w^th iS 6X hiKtsdirj-s at 4i'ti 5" ^xfid, 

was prepared by K:R with P703F i^tsd tlve prsnsere of SE<) ID MO; 6H imd 615. T!^e 
a")N^ tor tb^ fu^^on ui F^O'ip <mih 'Jk \sA.K-m^<i iona ot Pi?A (i-4.icErtid r,-> tt. ht^^^f ^ 
v¥iis thett ol>|iyn^-d Pt^R using tte mo<lLfie*;l P703F e.1>NA (he trutu^^usid fCM-ni ol" 

30 rSA cDNA tmiplates and ihe primers gf SEQ ID MO' 6M .wJ 615. 'm FOFP 
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cDNA v;a& cloiKd into {he Ndel si(« and Xtel site oli^e esp^eas|»B vktar pOOtl^ mmI, 
by (XNA, ^fsQijeij". Tn^:, Tk" d^^cru^in-^.t cDN^^ .■^i:qLt^?^-^^:^i for the l^jsjon 
Cfjnjjlmct p-5:ov;d^vI m Nf<> ll> ^^O: 6Us v/ult ^h- imnm ackl ixx^uecsoc teing 

5 Hie tu'o.sr(n l^'Orp ox^.^ffLi.S'-^eJ lii a ijjiMte ux'\.''Ui'^kKn53 proven %i F 

*twm B3.:;I-Ci>*^^^sjF1us l^y The n\jnst;-'uu.55it ^v.i=^ ,h<iwii to v'.'Cpr^^-; VOW pmtem 

ss^vVul chliij>imph<rE3i.-'4si aisi? j^ttowis sit 17 K.> Dl.'HW^O i.>f(k4. IV'T«!i aJ<lcxl fo a 
tlr-it (.1 o.!L^s-it»atLi'>? ^-t I irM ii5id luK\5jc incu^fucd fit 3(J ''X- i'm 3 Iw-tsr^ Tbt; 
cs?j' 1 piiflct d H kerinriv .it \<*{H\ RPM (or $ sjim. 1\> p^mfy ihe protons, the 
IS i-c^f pefkn xsx^ ts|\-nde).' '^'^ c4 ^0 tuiVJ ■fnsj-CI J>.«^ 2mM PM<SF, ;;<-.^iapidi? 
j^ri^^-i-ii^ vs^hil;>u n itK^ I ^ Lt^ii h ^•fVN»f; The celJ^ wt^rc 3y.;fii 4 '"(^ iV aiimilt% 
■^oii.'iCht^-i bS'^^i^l imic'> ^iXiA tx^ lyHi\<t vcntn^sgevl tii^i«s«e<v Lit 1f),0{K) h flic 

,-^11 K V 1*^. t K \FS 1U<: li'^L witKsdy wa^ dsasohed in 40 nii of 10 mM 
30 K {} ] UO "St SI ^«.vi\jm p^o v^^li^lc diid ^ M lu-^w ^ h-s: '\4^3(^ Mi! ^a';:1<. K>rrd tt^ Si J Ki- 
\ I \ xV^..i4^"n) tot *^h^^ ruom ^f-E^ipcTJitusTf.'- Hit^ rt^^ture was jH^ts^'^-^t itsta a 25 iiii 

0 l^^ aud b^l y'^^-fi l\ Kid ptVitK^m wrss. with 3$(t mM jmidasri^k;, 10 



wo 
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EXAMPLE 22 

frmniPRAL Bi <x:ioor Prostate Canc^s F-'^ubnts 

5 Circulatijig sptdi^hs^l cells w-ert- isolated hi Irtah bkxxl of nonBal 

is^Jivkkmls «ad metastatic prostate cancer patknl^., mRNA kvolMfid viDNA i^rep^xmi 
liURg re-si-timc PCR rsroccdi^res. feal^m^e l*CR was periomit^d >ith L^e Taqwan^^ 
pK'^teJ^ii^ using bo^h g-sw o|>eclrlc pojRc;> ^.^^lk1 piobc^ to dciernike t!ie hs'th of >:ei5t; 

10 pilJijUxif CcHs \s.t;r£; er^rsi ?)i^>J (tots H-A*d s?i.rapkb U'cng -m 

immimmn&gn^k bt\%d ^^ef ULratsoji n^eik^tl iP)t^al A S » C>;k>, MorwAv) isolated ^dl^; 
ft^rjK lv<;i^<f aiKl ihf" magnetic b^:\^di; roinov^d, tl-je lysate was. ^he-D ji^oce-^scd for pfsly A-*- 

its byfiej, -IxMf'jxs^y A-t RNA ii,impk^-ji ws^k^ .sy^jps^adsd m 10 Ins HCi pH K.O 
IS (Lr>d iub|ccU>«l to re\ creed mmscnptioj-i. flue r-:xil?mp, cDNA w&s >Jtsbj«cted to ix-^al-JEme 
PCR u^jujg gc^ie *-fset:;sfic prim-ffrs, B^jta^actu't cus^tes)! tds*:^ deterisutsueJ at>d mc-J for 
sion^^aH^auont Sti^ple^ Vs'ith P^OIS c^>pte■;^ gr^^l^r man she ra&;Hi of tlic nom^Lil 
samples H 3 stansJard d-cviatkms \^£rc cya\k1e?ed. poxki^e. Resjl tims VCR on McK-d 

2§ fbrsVEijfd i^d Tevenic primers and probt'x'?. spscitk far P50 i S Of ilie eic^bi sam|>fexS te^t&il 
fci ^^■es^i positi^-i; f 3^ ^^nJ- l^-^sctin ?.igE^aL lite rcmai^liig 2 s-miples h&d x\%^ 

4tit^ci^bk p-acim or F54)lS No P50IS ssgrtai "^-^^s ubserv?^^ 3ii the- fes? aamial bbod 
is^mpks tested. 

25 hXAMPLt.23 
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pr^fstare tu^-^otj; ihiii l-ntd mt-triMavis'.pd th£=' bone vv^ttre Jt-t^iovt-d 

mtcstuie and mirn^a^ head a? r^egsU'^ee contiiil^. In ix^lh tii-i-c?, th's; '*pt.'ftjffi; mRNA w£te 

?:e^t!i^-refv>tte, .hs^ ^it^fllv."^ Uh" prt^A-cnct: c-f tbe<^ -»cnes ui"iolJ is^i be foxU Juduc 
cu'^djTjgcti abbiUou th-irapy. 

1 5 Moh*c-CiON^At AN HsoDV iNHmris 7\m-iOR Orowtn ih> vn-cy 

Tfec .ability csf tht? ai^fi-P5(>"jS mam>cio?iiJ^ .-indbody ^0^)4 Jo suppresSS 

T-cf) SCID rtisctt wer« injt;ci)ed subcus^sneoasly with HI'K293 cells timt 
expj-esasd Five niice nsccsve-d 1 5D itiicrcspatijs af 20D<^ snt^^venously at day 0 

20 (time of Ujm^-sr oell kijectionf. d^y 5 .^s^i d%' 9. Tnmor siae mvs oieas\?Te<i fer 50 days. 
Of the gvt; aaimiik ih^it Rxeivsd no 1^004, tteesj fermed dii:?;*;tabie UJ55ir>rs. afk? sbo«t 2 
weeks wj-Ueii caaiiniied enlasf e thmughom the^ study, b conlmst, siaii* of the: five 

Mab 201>l displays porerst antj-tumor iKt^vitj- fV? vsv^?, 

25 

jmyPf.lS 2S 

l.:TlAR.AtTi;R.IZATKyN OF A 1 ClilL llHCiri'TOR t:.!l..(>NE FROM A 
PSCnS-SFEOFlC T CELL CLONE 
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csU specifics lY. Ckn^jit^ <>f «itmc^r-&s-)t5geu 1X:R c-l^tibi^; dkwvs th^ii ttxjijster of 
speci^lciiy isCo T c«Ms Isofeted tjom patients fea!; siisrc the ICR MFIC-restnctiBg, alk^s. 
SLi4..h T cells tgulii tb^.\a be sxpmded as^d used in adoptive temsfcj ssttk^g^; isittxxiui^e 
tbc tunKij aatigsis^ speciOcky snio patsen^^. c;.irFYkig nim-oi^ thss cxpt^s? (hs sntigeo. T 
S ■•-.£' E rewkw A\ph^ N?k^ ch^ii?^ fecns s CDS T ci3l clone sj\;afi<: tor Ihe ?in\<ctve- 
spe^.ilk sntt^en FSOl S w&r«j jsols^l as^cl seqisericed follows. 

Tot^ mllMA frani 2 x 10*' cells; fiosi CTl. clone 4E5 (d^jscrib*-! abov« m 

10 primers ■vvgig. .vynthcsr^cd ssrsd mcd m reaotsans vviui cDNA ^nsnjie?:! fern 

esch of tlje oloRt;$. ^Hic RT-FCR re^ttioiii. ^k•mo^sto^^^d thsr g^ach af &e closes 

F^ilhcjsnoKt', yjssig el'^HA gitu^-rated feom §hs' i:K'fT*^'^ the Vii s^qycncc e>:?>?>:ss«d was 
ds^termii^d to be VsS To clone tfie fuU TCU. ulph& Md b<?ta cfeinx fn^ns tifme- 4E5, 

B primcts wcK iJ65ij^ued that 5'paT$n«^ the imisstf-r and tcrminMot-CixIbg ICR 
m]<,ieodiks, T^e primers '-^'cst: follows; ICR V&|pha-6 5X&mse): GGATCC™ 
GCCOCCACC-™Al"OrC\ACrrrCTACiCCTli<^T (SRQ m KO-, m9} Ba^im sste 
Kij^-;5k TCR alpte :]e<ji^c3ux^ TCR alpha y laiiU^ea^e); GTCOAC— 
TCAGCKX^ACCACAUCCOCAiJ ISF*,? TP ^'O; ooo) Sg\H sitt^ TCR alpha ctm^tm^t 

20 ^ii^wce TCR V&cls-?. S'Csei^se); GdATCC— aCCaCX:ACC" 
ATGG<jCrOC:A06CTCfCTCT {SEQ NO; BamJO ^its Kozak 1€R al^iis 
s^'qye-ncc TCR hc^s V (^^T^tosc): GTCGAC-^-TCACLVAA ICCrriX:TC170AC (SFQ 
[D NO. 9fl2) silt; TCP beta tErmt;^^^ Se^qi^^nce. Sl<mci.ml 35 cyc^c IIT^PCR 
rcKtK^^-s 'vWfc ^.^^LihlKch£-d u-^ing cfXN ^ s>s5dk\Mjed l-tojis ^hr ^ 11 ckHH- dud llK ab^vc 

25 pftmtt>^, ¥f,Tip?»^yii5g (Ik* pRx-jfessdioy ihc^^Tws^abk ^x>ly^ueR3S5^ S^WO (Rodie, N*tjtlev\ 

Pbe .a^s;uUs.srst xpcciSc b^wsds (approx. ?i50 bp t(?t alpha ajid ii|!proK. 950 
t"<i Kt^O Vii^sr lu\^?cd mU^ l^i"^ hhmt vecit^i (Jnii»UTogs:^rU -A^^d irnn'^{\>nnt^l mtn h" 

50 TAi^ry jtkntsfsird. fmd ^aifjc S*.;ile pfXjfwatjom iha om^^\^,nihn^ pk^^ui^s were 



'.4? 5sjvH^eiK^^i|' kV '5v"quuu!.P!^ ?£rxst.t3i^n'^ dcn^-.s'iNt.il'eil t.^H^stt^ of kill kr^H"! H'R 
jJpN ^1 ^L'ta lImIi i<v Vi,ith iS^is^t tiue^j \ L^qaciictj-^. i-jt t^ic Vb ^iT^^^ V\sl ti^.iKU 

'j^iXi'iieiKf'^ xbo^^?> m hi i) 11) \'f~'> ■'^^^'^ ri^^^i^MLN ftifC U-k \ d st.viKi^rc*'^ v^a^ 

5 ^kHV[s ''^^ iiu^kN4i<?e iiijqiiLijf^ti, .ihjiairiLm tt'- W ''^"'h bh'r-iK\: (^4? "4^;} t<> \ 2, ^rvl 

EXAMPLE 2§ 

U! n ih mi >M A 1 1 : a N l KtlN P;^^ 

15 ^vf^tan km \.-^o>.XAtc '•T^Mfl^ vcO Cvsr^i'^" ^•^t^^.h ^i.^'v '^'^ b<£nl^ .^npla^td m the 

P5Q'5S-t?^u^K\teikl Iff!-* Lsh'i k^rvcsit^ tmJ dib^Vtheti v^^^6U 
bulkf ( PBS, 0. i^^f T\S.\, i \^ '^ixhiisn ^jhtuTc) an im^x ii^.sts^ "volur! to gsxe .^s ^eM 
5* ccE^s pf^v .Min^plr sXfflOf.t Fpfsitrhi'^fl uK'- xvti^^ isi^.d ^et 'Jl i^ixve^iwcts. 

20 sinotviisg bt:fitls. Hit' N5<M;~k L^ftvtc Wuilimt'* i-k^ ^b^'A a heiovi. ?u f^ib^f' VIII 

Slock ■Cf»E<'^««l:r3lii«ms Ssiiapie etvttctntrsition ' Amft«at ^(Hxk^d ^ 

rpf?hikii^il iTE^rit^b -^^ tenLs. mi ^ ^ ?3 v.y stock pa > ibI 

fee. Lsike Sl,»£X^:SS V _ ^ 

m|.^/ml _ J^''^] 'H'^'^P^i-. . 

■ bmd&fm\ (Dyml Bkaecb) ^ | ^ | w?hm B 
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Bk*cki;<l iratniinoinagsetsc beads -vvere pre^waifbs>d as taliovw: all t)e&tfs 
needed ■vv'ere pooled and washed once vviri^ I m\ ^v^^Jih b^jffer, The beads were 
r?j^;uspeo<kd ^Jm vakm'se of 1% BSA (v/V) wash bufTer atxd iu-cubaied for 1 5 tsjib 
wtatsng at 4 "t. fbe be^^i were Ifeen washed tte«e tm-^e;* with 2X voiuiiie of wash 
3 buffer aiKt re-s^^sspeoiJed to odgbisl voIim^i^. Noa-bbcked beads fH>ijiled,, vvss^^hed 
tKT--i^ fnnm with 2X vnlumtj of wa^b bufer ^ad rc--siis.ps^dei1 lo origbta] volmn^, 

IMmaA'- aBtibt>d¥ vv^a^^ 55]cubaie<i vviih s;e€osadaT>' begufe w a fresh 
EppfriiioTf for iO oiioiUes.^ rotaiiDg at 4 ''C. Appmxsmately 200 vvash bulTer was 
added vi incrticae ts)s toSst vokjtne for even mixing of s^miple. Tfe ^^rslibody-bead 
10 soktticn was^ trta^sferred to a fresh Hpivessdorf, waahed twsc<; wids m &qti^^ Vf,5|um« m 
wsksb buffet <irid re^siispcnderj to origiaaJ vohane. Taj^el cslis were sdded to e^jch 
oai^jpk-^ imd bic^lxsied ft>r 45 ts^inoies, fOlMang at 4 '■"'C, Hie tubes 'vv<er*; transferriJtJ to a 
mi^gntt, 0?^ ^upc'Tnatim? retxo^'sjd, u^ki.Rg ?30t the agitafs the bo-sd^. and the sarsiples 
vscit x'^^H-ed tasct: \Mih 1 vva^^h bvj^fer Ihs .umi-^k-s Vim" ^k&u tti.i<i^ iur Rf-PCR 

E|>LdH;lisl cell eiirickues^t placed m a lEnagne? and ^^^pesn^isil wvus 

byflbe toflMletl wsih Rmuln (2 U/ul per s^^ipb), <md sotred ^st -7L> '•'C UFitil use. fJligo 
(eITjs) D>'?i^be4ids w&j'e pre-washed Kklk>ws.' he^Ms nmW were |>t>o]«;d 
20 «l''s^pk>^ mib>h.eJ vhrt^e tuac-s^ \'^!ith j?s exctfV v^^luave S^<-Ss>''b'rJs')g btjtTer and 

ttarsgfefred to* s fT^ssh Eppendorf, 20 ol%y>(dT25) D>Tiab€ad5 W5;rc ssddcd per 

Fqi Rf^'CR, the Tns4IC1 a>jp€matant wii^ atparaisd Mid dh^tudtd 
i^u^g MPS. For each sarapls; coriti^iJimg I" ccFls Ic^, the following v^-ifis added to 
g^v^ a total vokme ai' 30 ul: u.l L5 ^si BSA; ^ \i\ llrst Sfnmd bijiTer; riL 
K) mM d^JlP mi it; 3 d R^iiisss^, 3 «^ QAM d'TT; and tS u1 Su^K-jSOTpt 11. The' resuldsig 
30 w£i?, i^xut^Eiied i'or I hour at 4"> dihitett 1 :5 In R2U, bejittxl at .^«'fC tUr 2. crjtin 



206 
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10 F's^tn Ik's ts--rt^^>m^ it m^t I'se .^ppj-Dciattxi lii^t. akfersygh 5:pe-ciBc 

aiibod^jnetitj of the invention have K^cn d^rsk^ikxl hereto r<^r |?i5tpo-§.es of 3yu$.?,mt|o£\ 
v^n^JUS tur-d inean-»>n^ man be made vML^out dc^ s^riDs fa>i>m ti^: spirit and sc^^po of th>e 
mvoKtJOK, Aocordmgly, ttic ijsivcalioB i.K not Itm^^td 5^^c«p^ bv the app&jicEed clsitat^. 
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CLAIMS 

th-e gTOQp coftsistEs^g; of: 

(a) ^eq^iem;«:s p^fYkkd m SEQ ID NO: I -in, US-r/K r?3^J?,\ 
r?t n9^:K)5, 307-335. o26, J2B, 332^335, 340-375, 3SI sxrul M4"4'?6, 52< 
?26. 530, 531, 533, 535, 534, 552. 569-572, 5S7. f9L 593^606, 61B-7t\5, 709-771. T??, 

n% 823, ^'>"^: m}M7, m. m 9(y). fm 9\h^9\% fm, y>9 ami 

942; 

(b) conipkxmetHS. yf ljH=: 'i^^qiK>fK:cs p^^>vkfe;l sn Sh:0 H.) NO: ^U!. 
115-^71, I7.^j75. !r)\ r?'KK)S, Wh^^x IIX .IM), 332-335. 3-^0^r;5, 3S:j 
AtiJ 3^^4.^476, 524. 52 530. 531, 53-^. y.s5, 536, 5:>2, 5(>9-572. 5^7. 591. .5934?0<?i, t)l«- 
?05. 709-^7?4, 777, 7^9, 9. i 7, $23, IM, m, mhUl, m, mi, ^.^)7, 90$. 9U-'Jt% '/29- 
951. 939 Mid 942; 

s^qt^nte pi\>vsded m SEO ID NO" Mil, H 5^^171, 173^] 75, J 77, t7?)-305, 307-515, 
336, 32S. 330. 532^^335, 340-375. Bl< 3i2 sikI 3g4476. 524, 526, 530, 53.1, 5^53, .^35. 
536. 551. 569-572. 5S7, 591, f>3?l-705, /09-7?4, 777, gl7, ^23, S24, g7S^, 

Hg0-8^^2, S94, S96, 1>07, 'm, 9l6m% 929-93 1 , ^>39 aad 942: 

(4) seqyen^es: that hybddaze tu £i ^^<:^u£??iC-fi provided k SEQ ID HQ: 
hUl, 115^371, 173-175, 177, 179^305, 307«3l5. 326, 3.30. 332-335. 340-375, 
3SL 3S2 384^476, 524, 526, S3Q. 531, 533, 531 536, 5S2, 569-572. 5S?, 591, 5^3- 
$€6, 638-71)3, 709-774, 777, 789, 823, 8?S, 380-8^2, 894, S9^, 907, 908, 9t6- 
^19, 929-931, &3H, 939 and 942 under nH>deratdy !?^DgeJ5^ <;<?DdEtsotss; 

sequences havuig ut leaM 75% idss^^ity to s scqii^JKe of SH> 
NO: \-U3. nS-l?L 173-I7S, 177, 17^^305, 307-3LS. 326, 32S, 330, 332^-335, j40- 
375, 241, 382 s^mi 3§4-476, 524, S26> S30, 531 533, 535, 536, 552, 56'>-572. 5^7, 591 , 
593>60<K 618.705, 709-774. 777, n% HI 7, 123, Wm, 110412, l§4, 907, 90S, 
S*I$'919. 92S?^^93] . 93^. 9.19 and 942- 
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(t) seqi^enctis haviate at lefi.-f Kk^itit^' to a scqacn^se of S£Q I'D 
HO: s~in. ]]?-l7L 1?M?5. V7?, |7*K"5()5- M)'?-:a5, i2€\ JIK 33<\ 13:-3:i^. Wi- 
371 3m, m-id m-m. >2K ?24 530, 531, SX\ 536, 553, 5^.9-57^, 5^1, 
593^606, 6 1 8^705, 709^774, 7^'?, 789, ^^H, 823, SIS, 907, St^S, 

9l6-\ny« 929-93 \ , 919 md 942; afd 

(g) ikgeneme of ia rxquence psxjvye^l in ShQ ID KO: I'- 

ll L 115-173, 173-^nS, 177, 179^305. :H)7-315. 326. 33S, 330. 332o3-\ -Mi>3:?S, jSU 
3S> .md 3S4-476, 524, 526. 530, 53K 5^3, 335, 536, 5.52, 569^572, 5a?> 591. 591-<?C}^5. 
6? f-ms 709-774. 7?/. 7S9. Isl7, 823. ?24. SECuH^^2, SH '>t)7. 90^, 91^919. 
929-^X3K y?^. ^.^^^1 ^'42, 

2. Ais s^colated pv5lyp>*2ptid¥ cosT5|>rissng <U5 at^U!3u acid ?>equcnc« 

iti) s^xpmc^^ recked m SHQ ID MD. 172, 17fV. ^27, 

32y. 331, 336, 339, 376-3^^0, \^3. 477-^4^3, 504. 505, 5^5, ?2P, 522, 525. 327, 
.S32. :r54. 537-551, >53'-S6S, 573-5^^. 5*>2, T75, 776. 77^, ISO. 

8U, S14. 826, Sr?, g.S.v J^.^fi, S5^;, ?)6i>H62, H6^>'Sf?7, §7^), S?'5, 
sfi^i'^^'JlS, <>20-92g, 9^2-934, 940. 941 suvJ 943: 

(b) .-sequjaiccs. haviJig sit k;Fi;-t 70% kkutit> t<i a se^i^setsce of SEQ ID 
NO: U2-1 34, 172, 17*^ 17S,32?, 329, 331, 3^6, 339, 3^x4/7-4^3, 4%. 5a4, 

505, 519, S2f3. 522. .'25, 532, 534, 537-S51, 553^56>^. S73>S§6, 518-59^3, ,392, 70^- 
70S. 77\ 776, 77S, 7S0, 7^1. EH, BM, 818, S26. S27, ?55.3, g5.S, g&0-Hb2. ^^6- 
^77, J^79. K^3-S9:^, 15^/, 909-^*1 5, 920-92 R, 9^2-934, 9^0, 94? aik1<*4'^; 

^c) .^is^qu^fiJicc.^ b;^vbg «t k^^C 90'i's kks^tky to a ^e^|UCTVce of Sr.Q ID 
MO: n2-^?ll £72, il^K ITE, ^27,329,331 .^3^>, 339. r?6';uS03?i.\ 477^4R3. 4W>, 504, 
303. 5)9. .<^2i>. 525, .527, 532. ^>34, 53-?.o5l. 5.$3'5^^S, 573-58(>. 588-5^.^3, 592, 706^ 
70S, 775, 77fX 77H, 7^1. SI I. 814, SlSE, S2(), n27, K53. S55. ^;50m%2. ^^66^ 
U7-?, S79. g^3^S92. Si95. BVT. ^9^, ^>t>9-915, 92(}-925?, 9-.i2-9.Vl, 9My,9A\ S^43; 
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(c) ses^uences ha\i3ig at ie^ist 70^0 sd-catst>' to s o^equsace encoded by 
a |>ahTHic^eoii<le of claim 1; and 

(f) ses:iT;sem'es havnrjg at Ism sdmtit)' ?0 a o«|ymce ejiax^e^j by 
IS poTvnocifeoUdt or claim L 

iiiKioMso^ tiij 3.. 

*mKpansjng the i1e|>s ©tr 

(li) oHmima a hi-tk^^kd.t ajnp^t^ ^rs^m tlie pat cnt 

to a pohp^.^'^ttdt, v'^t ub(m 

vaftic ^id L*3et>;^mt» iii^^e^rtBuurig eh? prosooc^ af a csacer in the fsi^icnt 

~5j;k ^ ,uy 384-r-t(, '524, 5X S^f>. 55?, %^}-57i, ?S7, 5^1, 



^IJ'-ieS, 1i«^*774, 771, 71^ 811, §25, 124, g7S, 8iO-SS2, SM, 901, 9m, 
<> 16-91 92^^93 1 , 939 aixl <342 af>dtir tns->dejsrely strkirnr s;ondiO:>ns. 

9. A metlvsd tor stknolating md'or eKpaiKlit^ T ceUs specs tm a 

the group consisd^sg ot 

(c) aTitig&j-i-pres«5i'>,5n.g cells th^t expivss a |>olyp^ptide accmdiiag to 

cMm 2, 

uader coudhsom -ind for a dm-e 6.-ulilckRi to p^irmis ibt iJimuJation 



accordmgto tte metlnxi of ciidm 9. 



n . A cc^mp*>sitlott cefjipnsmg, a first con^ponsssit sckc^ci^ from the 

(.^Ji polypepu\1es Sicctjsxting ta claim 2 ; 

(c'j aDUbt"iic5 CK'cording to c^Jiim 5; 

1" ctll pupMiatWfii ^sccoding to cEaLm 10; and 
II) iisjtigen p?e.-.^*2t^d»g cd3s that cxprrs? si polypeptide; acct>fding to 
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adsmfiistenag to ite p&tiettt a mmixj^ition of c-Imii^ II. 

14, A method for iie(?rHDinkig ^ive prcseace ef a c^asoej m a pajki^t^ 
cooipnsing ibe steps c^f; 

accoixtttig to claim S; 

{c) ■iettttmg ia th^^ .w^fk at^^oiBit of a poJ^iRicteoude tJut 
h>bddlzss to &c and 

o]tgOf3ocleo?iilK to a pn?ilt;temyr5ed cut-off valine. ajtKt tteTsfmn ^Jcti^misnsng ife 
p-ieaei^ce «f the ciiuciei m the j^aucm. 

15, A diagnostk kit comprismg at Is^st -oric olsgonyckx-tidc 
^ccmiss^g to &Mm 

16, A Jiagjiosti-c compnsmLr at least one .^nt^Kxlv .^ccorJNi:^ to 

1 / \ methad tc-T trJ^ibituig tl^ J^.'vclopi'nct^t c^t 3 c&.Kcef m a patitiM., 
tomppswT the st«jps 

(b) ^^Is^nni^lesm^. to the pjifim .^n ct^botRC jsm^usnt ot- the 
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Fig. 1 
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Fig. 6A 
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["xpression of P501S 
by the Bacolovirus Expression Systefn 



V1ais 




1 2 3 4 5 6 ^8 



Fig. 7^ 
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Scheaatlc of P501S vrith predicted 
transjiBfrfcrane. cytoplasmic, and ^xtracellukr regions 

mGIGPVlGlVCY PtlGSAS 

(Mu^^}■■Sm^^ FI^ALSiC^lLLSLFLl PRAGyL AaiCPOPRFtE LAlLlLbVGLlOK:QvCrTPL 
AYSVYAFNISLI^GCLGYLLPAI MTSAIAf^VlGTOEE 

hllCCR.^f'n71<^.^ l£mCSl#1ALrfrrTLRTIF ^^§tVWgM£|TEATO^^ 

LPPPP.^ aS45^a?l5 k-frr i'^rfi^P/i^.? la-K^^S ICLDLAIlDSAFl lSQVAPSir ICS! ^fQLSQS 
VlAy>t^SAA^^LGLVArVFAI Q im OKSDL^K m 

Ungerl M^ed se<fu(;nce . Pre^liCCed ij ar-ii^TrD-^f^ .todu^: Sold seqitence 



lain. Seqi^er^ce i'l DOld/unaernnecl; used generate polKlof^al r«3bbit 



Prc-teif^s- AppVicsticns to topalogj' Prediction J Hoi Blo),. m. m^tM. 




Fig. 9 
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^1 \^ H \ r \ (Co f R , 1 , n 

Ml r ^ \ x^vT ^'\\ J i^x wvj u"* \ ^ uf^^. Ki 'Vo ^ r^o 

£ Ui IL a fu I ^ i ^ 1 1 \l v\ \T ^ 1 V 

I IC/J \ ' ir Si ^ .0 H 1 kM^lAl \ I 

\\t*\\ ! Ar -.■'Uj' S'^ ^ a' ^ ' M . I. ^\) 

^ijf^t 'T ^\ i*^' V ^ v\^ I r ,A U 1i X ^ t ^MH ' \ 1 L 

I ^lT^. ^saA i i ^ t r-i i 

KxA^ 1 \ \ ^ Ai . a"''. \ nu'f"iTa ] m 

''{Ik l <p a m a J^ ^ \. J ^ ^1 fo ^ T 

^ X ^U— if i^Kif* 3 ^S"! TlA I I rt^ ^ \ A u 

1 L^V lA '1. K« U ^ii Cx/U/ 1(CA'^ V M L ^LL-v Ux -f^l 
► !T/V uUC^UiCi .C V I k ^- 1^ k ^ i V \UAS^A^ j^V r4 

kft f < ' K%" if^^ - Af.^ ( L a n V. ir i \ i^^'^ u 

A cr ^ u *b Avx LA ' i\ u\ \ • ^ » % 

1 AU hk fA ^ A ^ ^ I / kT turr"" I uXTj ~u \.(C^> no 

C'A ^ fi ^ mA\^a kW I 3' 1 r[i i r 14 J " Cvt CA « 1 

'\ T rVuVAi ^TMi 5 ^ \ f.. iAl ^ \A(f. 3,HA i kil 



Fig. m(t) 
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fi^LaiiKilVX ^fbH:.^^\jaA 'A.^'ru-,'1G I Ti UAriVlG \^ t-l* it ^vo 

cCbGcuxi r\ wk .\A ^^kuh ric fArr^ccAi '.v^iia^m^ r c .<;a: 

^'\Af ^MAA ircAGAO ^v: jlaf: lA .J Qik^ iL nrr r^i i if: . tir- 
ade a/^A'CG T^!."ThA' ./"sKiAri ' AA^oLA J il\wCACAA d\u i\AG: . ^'O: 

['^'■^AACCCAL .^r'^U.^ii ^. (J AU>:> A.A^i.T,C .UioT"{^ CuAC^TA ' 

ac:h). v h^gcai !'\ ^iAaia McnTtA^v^ 

3f^.jL'A"-.r v\ kA v/'^-ai'^CC f^f'^jilA/^ -A'^ACA Mi i;A.AG 3X0 

UtuvAiTr Arri^ir^M irAr^vc^f \'.ihj\hV \u!Af'.t '^TiTCf^s 
Alc ^ -HG ' \>.cu iA OA"^-, sif^tT A>^aurG'"T TiA^ii'^Mi: xTimviAG 

Jv^A^V^^Wn, A^JCT J'.JuT'''L ►xW.JtAA, A.^UMAaA' IClT-l^A'CU .pn 

'VVlGCnS' A "G*Aoi4'V\A I ►^uT'^r ' A^ll ^ MGA CXAA\i('^~AA (.V^-W ^ ^ "',''4^ 

U\ .AV^l^A ;r'A\iiA} 1 X V.AAAG T'A'^'ixATGf ' ^A.Vj,f 1 1 

I lA^ACAll^^ TTv VMkA "^v "AVW ^^AC\^ A lA ■^.U^TVMt^ i^-AAVr" . 1 

Tk\ fA Au\ "^V' hTA ^V\l^\^"li. b.:^ A-i \^ TT^"v mIv S'^s-W ' 

fa=AL*.aA'T A^.Aa:{fl Gn.MA. ►V^b '.sr^TCA fr i^^V^iCACi. fAJ\TC\l o^^iO 

^i^Au'T'^'^Ai ^\ .'"VS1G[ 'TQ^ 'Gbt C* A^A VA^A"^ AAAiOWAA 

rrr k^r r . rrTj "v^A^u^r .1 a^^'j - : k.-.^ k/: x 

.i.^V! ■rwVGG I Abfb'j'T'J AGO:! I fcs - j^^-^i .^^^-.^.p,^.^, ^^^.^ 

N^T'l^A'A C 'MAI A I '^3. AHAA^A^f '"i^ Al'^/VM V.^'^ T.k^ M^lTMA ^ .1 

I :ub A T dr* ] fbi GAT'-i.^vi " ^Ai ^iL^ ^ 1 ruc^ f f '.f^^ ^ r:^ 

^^'J^'.\ArAA ^i'^rj^A "ArWAAA MCM A^^AOTxA^i AlMAiiWU ^h<?^ 
A^': VlLkl^ A^.-VLAiCt t 1 C -Ai^^VAAuG 1 — rG\MtC "AIU t "^'^vK 
I'M fiurGf .'AuAGGACii . AA/u\\b ^ k rscT^ ir "m\:k AV .^S-iO 

I aj \ '^AiuA filc^c"[ 'TA k AAAf A GH wiAT" :oi .1 'iCs.^'^i ' ru'\ 
A^viCArAO f/rn^i, I d'^A'' xa" a' RVTifA M ^hvr rrrfPAM 

AA ,^Obf u^flAT■'A^^ CA,VnT^Ab .V.AIA^AjA A1CTWv^^ WlTAAA^ 4UU 
ii CCACAI^ a:C "A^^CG^ AAT^Clb' > AA a^r^^T^ ^C,V^rC~A^ 'VX' 

H'li .a^^ \:fAUTCR muat'^^a ■aaai,'i. AM^^rArAGA 

^ A-' A FAL ^ I ^ A- -AA;iG f ^ K AG ^ [ -"^ M Tr AT GAA\-^ U.r f "TAl I A A\T ^3:r 

TAv^G.Lr ri\^A'j\r a^a^cwaa n"bCAiAA a gg a(] a^iC^attat ^fo 

A AM rGG A n^A^^Gt 0^\MlCAa lUAW^ bii.A"H*\r.rftf M h:)Tv.<AI 44-^. 
^AATi ^'\^T TA^rG G'^^AAAt^T. lJWjViAU J^TrfOVVAA A^A,? 'aM"^ 41lG 
A ^A^^ AAA 1 A AvVA 1 AT . "A I ' 'A' \ A \ iV\ A~ If A ^ A 4^]G" 

Fig. m (2) 
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r As I < ' 1 n-i ^ ^ . J \ ^ ^^-^ M 5^ ! * I 

M \V\^\V^. ^ T\i\t^ r[ <\ I Uo^ -M" U^^T ^"[^"]"^ 4nSi 

A 1 . L\i\l Oil i^ji \i T"'"'^. V ^ - \Z \ \n x\fiA l\ 

ru 1 ^ v I ^ o[J\ ^ Ai if ' \^ I an^K^ V ri Til 

^SCTTmAA Aim j\ vT(\i L xiV I Vx:i ^t^"Vn>-\x AxM^ ^ I 

X^V*^!,^ \ ^1 " ^ ^X ^V^.J ] 1 \i n. T T ' 

\ ^AV\iM I 1~T \ O V L r ) ^\^" "l^^iAii^i. "»i 

n- \x ^ ^ t AA I t u u m \r < , ^ i t i 

"I \tU \ K L \ T J ^1 I AT \ \i 
VMS Ai kA K'' IxTiV^Si. '("ir^^fx" t ilXfx. f \\ T 

I TCC , \ f ji \i \ " V \ I I t ^ ?i I Sic \ 1 1 > ^ n 

\SP ■^l \\ I X ^ ' r [ AWv' '\^'^\^^'\ ^^A S^S x^^l 



Fig. 12A(3) 
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I 





2 



^iO:C^ci^^^^q <:iirjC-Sv'SvSv'jgg' -:J:'!3'<s*i-s.c^'fe^ a^^^ gl4 

<SI8> 2 
<:2il;> tie 
" <2 ]. Z> mm 







.^.-M 








^^^ 
















f.t i;■■^^.■if^^!:.■l■t^ 
















,-:it'jf.<ii.i.l..--J'J 










^^■.^ 


















gc t J;?,' 1: V.Lut 








^ ' . ^ '51 s^y ^ 


t- 




















.V' -^-^ - t^i 






t* -.J 








S^'.i < }i 




%.{<;t <. -Hi, is 




' -SO 












v-i J\ J. -i^S ' * <l 








.:■! . s \^ it 


■V -'-t jt 
































^ . t - ^ 



















<22S> 



<tt^tg9aa9 ddci'gc'-s.tiii^c t^g-g^jfj'.-j ttt aiicaf^-^a^ss-^ yiycca^sgcj^g^ gg<5<5CT:'r-3cg t'?? 

'ccQ^'jc':;<:cc cact'jg'^'^Sit aa^:;sa-3ccc c^tscicLt^!; t^tgaicjitsi atgis^i-i^sacc .^^J'^'j 

$^';^.■K.t£:t£c^a te*^.t-C-5XXi?;<3<: ala^^^^c^t■■^t gc^ins rt ^ c c <v{:t.t':;^>:t:tc t ggcca-s ^ca 24* 

sccstgctc^i tct^ai^ggi? aagLt'i^it.ca i^vfisi^^^t^g!^" c^si:f5> i;:<:t 1 1 gatcsqcs^c 3^5 

tcr!!:5q53.!::t qggc.'ttc?;»t t^i:ti;s;*^c.ti geestgaiSstt eceicrs«:c?;ge: fc^fcccT^tciOi 

-^■!:-c:-3«;<-s5,«g3 «5«5>:jg\^^cs:ce scratcoisiie Atq'CLc.'t^stc €tcgac:gg9i5 q^crccqg Lac 47S 

ccsa*: ti;§c<: c^v^siantf^jsg ^c^t^r:tacg ccjc-qt^Trrsct -g'^cicqzcTit * ttseas-::'.}!:;: 430 

<:e.^f}';"g^9C s}tS;a5«!nr-!j^ ««>«g5^cc-{rc ^i:ie«)-at o;?^«e ftttiic-«ac^<^ ttg--::!jc«-"'"-^ 

acc-~r:c:s'scr!t: rji-ia£j«ct,t<a <iactttyi^c& .jcgcc* t;i;^c <fcci:-3il:;cc itlcncct t*; ?,?C 

c^: ' ;ii:i;ttK:cr ^ fc rcricrsOGO ^Jtt'f-z^ccc'^ i3g<3t,t.'cr«:^ccr >^:r:tci%aa';-~'c c«a "773 



S 



^ict^3^^^^^-53! .::aeovN.t ■^t a f-sic- ^.■5t:^Jtt tc^z^ai^^^tq-q- .-T^.3.ra-att,tc ^tcctetcct 120 

^^(icsg-i^t-^^ «Li.ia^ic;cc^t ';3J-)c&r..a^?*>s^ a3-3>Tg<j<s<i9^^ ^icc&ti'-sg-t -120 

" ^;:ta^-~«<-q -j-ca^^^-sc-Tj tt5;c<:hgt-5f: gsi>sa^^^-y5:ta tcccrc t cacis 

•sttr-^^r^-^ c^r«i*csc-^S!-^i" ■r<iJ-i-Sv-iesi5^^ jiit-jlaa-ac; e^i^gg^t ^oc t5;a':;<S5'><-gs <iSO 

i;«;.^?>cU4">> <-*-aastHML t^e.i^."tcdct g.;ccqc*„^t: : ■■:^i«tc^o:3^^^5^ s'?c'<jt ~t!r<j CSS 

K^vitjct'iC'-t crctc^nt-.v T.t^ ^-<;ncnc i-ccJg^>^■:^i^^■c: cg^jx-tgca^-^: £.aaet;^-;j*,t e 



aa tta<Loctasi 



'^s.-cs- -^aaU t.tJ3stfcaaee4. ttscacatg': gat^gc^sc^j-t 

■::j.oti'^';s55« i^dctrtJsgcti »tcs;^nT^*<-st9 i^c;«<5t;iaity>it 

>. a? J irtttT aa^.Jtt tiggr tfet-c-'stiaa^j-^s t;a!sf,.i.ViSs*;a!c 

-sf-iiSiaac's. J^.9cl-.i t*gst >-c<ic?.-'C;a^qc tt£i'-;c;igt"3 

x<so*^ii^-5.&tc S';aiiitt.taai. isiatsaciias tiicaac-tivri? 

t st^a^jss«'*'5- ^i«i<^t'?Qts^7l <3ttg5<5t^3^:j ci5i!7i- t-^s^ ^s>7 

«^^■^~^l^il^|^^t.C !r.,-s.c;agt«),U;S tti.-t'SSCa.gt ^. 1X-Caa':>d Citt 

■i:tj,!s^" ^-^att:. *„tl-^tt*iiLCi fii4i;ts:catcv t>:;asgii!^~t*.a 

aaoit^tyctc aS'jttwtAtt «9tc«;l:(3:t.^>-s >';i-^<;<!tgfct^c 

<;c?:- -t^s^it. t:ti^i*iai>.t:-ht.i- •^i-pviri.'htt.t.;jt!i iiO.t.jSijiitCSl: 

I ■'^vf-'it^fM-;;; i.-.?.-p-^csiif:itt. iiCibLiC-^tgot. tl:f;iL^.^^■S^i;Sis 



4 



'cgt&sdgSiiA *a$;s!ci:®?jtt •jQcg^tataa* ^i-^agsi^oi-^fcg ^gg^s&gtCs;? «gertsiitfii&fc ISO 

!5«i^;stc,ss^t ce.3tgcfa,-j.5o ctgt':!^^*:. «^Laa<s«ty t gA^^.ijgta'g.'S fjccgteq^ii :::40 

s^';W"'3«*9' gc!Si''jaeirg.-5 -•ji^t^ictc'TTS ■•■jiJCtSi-jtai.gg Ag-^-^t.^.^a^t; ^jcj^i^socc*^ 3C0 

taas^ittjta Atasca^Lgtsi 5f,tgss«rtat: \tQ-gtcs;cgsf t^.iittttcitA tt^^'j.tictstg^ j^O 

^t^-ag---:!^f;^-sg gt^-sttgdSa .itcctgaf 9^,gsr«?st.ac"; gsc^t^ttta ■^tjacitgggiic ■i'-Q 

tic^-oss^.^o.^^ t'i;.^gcg<?.5^: lijata-^eL-gt q-qgsg^ccs^ ti^cctccLs cftx-^ggg^^ji 4.?^ 

sci-vicj (^g$is-t^3'^ ^t^^-^^M^t.a, vii^i,a^«t<.i!r ._,r ■'^^aoss'i^ -i.-«v;t t . t^js S40 

7gta3ta*&t Si^gat^ <s*-cc cgtstcqssg :j„"ettttt3g accscqttjfjhg r<;t j!^::^j-gco 60^3 

i;?;-^,^ j*-^ cLlLi.t jx-^ +?av\>t-::;cT c-^toati^^ i^tat<qqn^ J'~<5-"qt - JK? '^'^^J 

tiarv'c.^ncTgc ctar.tisStfaa g^isettsrt:*!? ^r.t^^aatta ^^ccaSitjvse ?2e 



>.rtf:Lltttl tHU. tggctiiav- ^c.j^v^'lc^i^JK^ rr:;;-r'-i3r--i 5 j 

*iS!§tg9ttrtj i35:tta^r^„j'^_ uv>^^^<-s«tt j --^'irtrgr * -,-^(5 ot -c^'^^t, 



;-.-5ttr.cC'^'-;|fj ^,tK^■s>:.■*^^:^^: asgijJSs^JstTv"- -s'^f^s"':?'.?;!;)-^- «:-qcl«>a£-,-j).!.) v'Sv^-^J-i-^jiSt'-g -^i^ 

^^iS>:^\s'^^^.^^l^^ Ai.-tt.tfA g-t ^^rr^-^f-'i-V^-fJ^- -^X^^S'^^sf'^i^a^ji" -(j-^^Tissrssjcga ^:!:o^^9.^s■■^■>J* 

f.-^.§Vi.^t^.vgv:5 C-JECetr^qs^i rji^tiJi^A'^K t:Ci -ifCft^^t-.tiafisr !5'JC?;rj.jij;!!''S( ;>iLf:t:s,jo;j.itg I-S^j 

Li'I^taaCarK.- '^<vt q.-J.-J.^fjt i;Ci-.-?'7d9<-^g Ci%iis^'JteCij<Ji! .^igt.cr^..-sfjf,'c.n7 ^;fji::-<;t:9^,vj;j .J^JiJ 

«^:•^.^:■gc^?^^|cs t'-jsQccct g;; •■■^••■?-?,«jgs<n.t. e«;n5^sisi!jj:j<-; 
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'^l§9':t.«tct ge'x-gcc^osit gtS.-g-a'^.^-s.iit < 



';^.:;5> p. ^ or § 
<^0S> 11 

•."■:C^^^-2C«C CCaiS^tdtt^ CSiii-^-Ciid'i^ O&^JaSsioeS ii^C&CS; ta«l^t tCCCttC^^^-iC 

s~-:-c.-5^£X^g^c csccstcc^g^^ t ss.-^.-iticjtas 35<5gT:jggt\f gat'0'^'j--5««.!i s^r^-^^cs jt-jc liG 

icrttcatai ^ts.cs.aat-C'C; CiSLyg^^gti^ tijLt.?r--,\-s*e:c: tagaaacx'^c: csitQrss<!^g l"'': 

cLacslia^sa c:3-s&«sefcii£:ii Cf«ttao-^'^ cttdf.ajii!;.3 gga&ciecia-jso ig<ic;!c--3cs~j+ ^. 

t<jt- csigc!;>" c?.«;aAti«ii:"c<; t^ruct-^g^t g"g*-ct::a«c tacsss&ggcta qctcitSs^tts (1^?; 

fT-" cTTc^-. <'\'^«"g^\;^ 'v*^'"^^^?^ •^r^."^<;^•i7''o^5 c^tT^j't^f-^^ ast1rn«v;^3^^ 

^::^0£^.^^CC-!ie CC-ij^osi* Tilt i^Kt^crj.-issai I ttt ^^:''-c-«:v -atcs^at^n'-s 

<2ZQ> 



f-^Tss^^t-jt'^t tTT-i^iccjtt ctc-:t'-gct?i -o<?^a^:■^^^g^l s;a3«5^^ac;L i:j;ttct ^ 
A^.-j-rjt.gi_5l.<3K y V i^N'^r^'tq ^m^*' ""t ti '■'^q^^MC ^-'■<^^ ^ Ct*v?C1 fi i 

,5iVit-.rji>v.i.t.n,-s ■'i -5: s . ^ ^■5^^«^i;^s-^->■'s'''■' -1' i-^'f -^-^ -itqri^iMO*. J: 



1 ;?> 

i .1 ^ *! r.- iftC. ii p .i I s 





or " 








v. ICC:- i'^ 












\ t ^ 






1 ^ 














1 H t , 








'^^^>.,^< Is f :*Lt,t:tlc.!Csi 






V 1 - t 
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t r L 
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a i ^ *^ ^ 
















id . t 










C ^ 




<. ft. t it- 













<2%u> cm 

<220> 

<22l> i!;.is^.T__i■^^■a SHOTS; 



^!d:'jac-cc^i5ni iSi-i^ggt^rg^SS Ct^t^-iJXjg^iC tCSa^^dAn^ c^a«t-ac<rt-3 lt<:ca^3<;tg3 ISS 

csgt-5.ic:t^.<3 ctc:ags;-;--«c cca<j*si39i?.cs cggccissc^jt oai^isi-jte-det f -;ct qb;?c.« .<40 

r,casii-ta<,~oic: ae5<'iAti\-ir^ ^'^^^ rgr-ctc^jcst ■oCa^JC'aianq'- c,*qgiE:'.^ge£§«: ':?;§ggci.«tt 300 

"(T^gt&ii >r at A t^^octtcgg^ *3^3<S\-sg»g*:-5 c^'t'^tsncc t^tcfi^'^gt^ 420 

^■a-^g-? ^QOt^^^^J■^i3■^a ti^c^nctct^j ij9-^^ct.i&rigfi ttc-Kcc c^a^'^fgrccct 4«j?> 

t:CSi?«qi^«s<5 gcgc^T^s ^ CCA nt^trctc'::^^ o?iiCi:t.-gtca tjt;:"Cij.KC«*g ? tricq.-ir^r-s ^5*10 

yica«t^3':jt;i§ etyii^^lOT^^c- sT3ttti;r* sacs^t^^^ca sitvi^uxccca riL^cc-'occas &$0 

cccs.-:;t.-ua-^5i aaag^r*. crcc t'gfetes-SEiaa LSioncc^iiitt ciciCttttnac a;av-s.ccrK;<;'V.i3g 





























1< '4- 



























r latfsi-ii Aid' irfyvjb 1 jt>. ■s.-i^s if v. -it: - k s 
t'^aa^t^^ai £,'T)tgc-i:it-"q tqqc-'-"c-t:<5t * c*s:><^>q-ci-ct SiJ5 ^easjt :;a!a 

<2iQ> :17 



^t'QJi.qvi-'. '\-» cs^r -'tree*!- ^Qicr^qo-^ '■^.(^'-■^^c-ia <.<--<-^qfis 3;("tci* ttt!4». 



W0 iimiS 
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^-212-» SKA 

<222> (If . - - ns^i 



casittsiecKti,-- tjtccs^^itnr^ c.^ntttccntj ■Tri^^gg'ji: t-a c«i5 Qcsssi tt-v^rsrici:t:g<5 ISO 

3.aaLL-a<i:i-:L £!<Aai.f3tix5r,j^t sagjiwgTinris rjr;c-^r*<3^it§t sxsricj.-sssiigt^ r5(sacc:::^st3t & 

tcvaricttiia-ai ??;cct_5-3daa i:efigts:i^.'T;tl cc.-s.'Si-sSiSi^i-i^-. ^ > S!*Ci2-:;tt« 4r.S;-2i;ct,c-ig S^C! 

-■isstriq^ cna riggRsa^iccc satittctcfit saA'^'^ttc^tLL ga^'>ariiiii:a t n&asaj^iccx; 30<i 

:^ficc:aat-;c5t tU"'-rjgccs.c cjcc.!:>;j«*sttg; acbjgrittcc ^rr-t^sttttcc rstt^^ss-arja^ iJ^iO 

■sgjij-jiiticrKCC g«tt^r.f,fs<-scs tcrccc-s;r>^c Cir9-^n1;-!;£tt ttnqssst cg^g ^ssSO 
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